PLC gamma 1, a possible mediator of T cell receptor function.
Stimulation of T cell antigen receptor (TCR/CD3) following the recognition of peptide-major histocompatibility antigen complex induces phosphatidylinositol 4,5-bisphosphate (PIP2) hydrolysis. However, the phospholipase C (PLC) enzyme mediating this process has not been identified. We report that PLC gamma 1 protein is expressed in human T cells. It is a phosphoprotein, and the activation of cyclic AMP-dependent protein kinase (PKA) or of protein kinase C (PKC) with forskolin or phorbol ester, respectively, increases the level of phosphorylation. CD3 stimulation of T cells induces tyrosine phosphorylation of PLC gamma 1 and causes 8-10-fold higher yield of PLC activity with anti-phosphotyrosine antibody (APTyr Ab) from activated cells than from non-activated cells. Genistein, an inhibitor of protein tyrosine kinase, decreases this yield of AP-Tyr Ab-bound PLC activity from activated cells and lowers the level of Ca2+ mobilization. Furthermore, phorbol ester and forskolin treatment of cells before CD3 stimulation reduces the level of tyrosine phosphorylation of PLC gamma 1 and the PLC activity associated with APTyr Ab. These results suggest that CD3 stimulation activates PIP2 hydrolysis by inducing tyrosine phosphorylation of PLC gamma 1, which is regulated negatively by PKC and PKA.